The successful measurements of the smallest neutrino mixing angle, θ 13 , in 2012 by the short (1∼2 km) baseline reactor neutrinos experiments, Daya Bay, RENO, and Double Chooz, have triggered a golden age of neutrino physics. The three experiments have been improving the θ 13 measurements by accumulating event statistics and reducing systematic uncertainties. Now the θ 13 measurement is the most precise one among the mixing angles in the Pontecorvo-Maki-Nakagawa-Sakata matrix.
I. INTRODUCTION
Reactor neutrinos have played important role in neutrino physics starting from the discovery of the neutrinos in 1954 by Reines and Cowan group [1] to definitive measurement of θ 13 in 2012 by the short-baseline (1∼2 km) reactor neutrino experiments, Daya Bay [2] and RENO [3] . A reactor is a copious source of electron anti-neutrinos (ν e ) producing
∼2.2×10
20 ν e per GW th . The total thermal powers from the reactors of these experiments are 17.4 GW th (Daya Bay), 16 GW th (RENO), and 8.5 GW th (Double Chooz). The ν e survival probability [4] is written as 
where ∆ ij ≡ 1.267∆m [5] . By measuring deficit of ν e at a short base-line the θ 13 can be measured.
Daya Bay, RENO and Double Chooz experiments used basically the same experimental technique to measure θ 13 . They have used liquid scintillator as neutrino target and detected positron and neutron from the Inverse Beta Decay (IBD) process: ν e + p → e + + n. The positron gives a prompt signal and the neutron gives a delayed signal when captured by neutron-philic elements like Gadolinium or Hydrogen with delay time of ∼30 (∼200) µs for neutron capture on Gd (H).
The three experiments have adopted cylindrical shape detectors consisting of four different layers of concentric cylinder vessels. Each region is filled with different liquids and is named as target, gamma-catcher, buffer and veto from the inner-most to outer-most order. Target is filled with Gd doped (0.1%) liquid scintillator in an acrylic vessel, gamma-catcher is filled with undoped liquid scintillator in an acrylic vessel, buffer is filled with mineral oil in a iron vessel where photo-multiplier tubes (PMTs) are attached, and veto is filled with purified water in a concrete cavity. Table I summarizes the detector components for each experiment.
Since it has been well known that there is a big (∼6%) uncertainty in reactor neutrino flux [6] it is required to build two identical detectors by locating one at near and the other at far sites to be able to measure the smallest neutrino mixing angle θ 13 . The detectors are located underneath a hill to reduce spallation background. Table II shows overburden of each detector from the three experiments. By performing far to near ratio measurement the systematic uncertainty on the reactor neutrino flux is reduced. All three experiments have built two identical detectors and RENO is the first reactor neutrino experiment which started taking data using both detectors in 2011.
II. THE θ 13 AND |∆m 2 ee | MEASUREMENTS
Since after the first discovery measurement of θ 13 in 2012, more precise measurements have been done by increasing event statistics and reducing systematic uncertainties by Daya Bay [7, 8] , RENO [9, 10] , and Double Chooz [11, 12] . There are two types of independent measurements depending on neutron capture on Gd (n-Gd) or on H (n-H). Table III and Fig. 1 summarize the latest results from the three experiments compared with the ones reported in PDG 2014 [13] .
III. THE 5 MEV EXCESS
The first indication of the 5 MeV excess was raised by RENO in 2012 [14] and then quantitatively shown for the first time by RENO in 2014 [15] where RENO claimed that the 5
MeV excess is from the reactor neutrinos not predicted by Mueller and Huber model [16, 17] .
Double Chooz also showed the evidence of the 5 MeV excess in 2014 [18] and later Daya
Bay also showed the 5 MeV excess [19] .
The most updated 5 MeV excess results are shown in Fig. 2 and they are 9σ significance Bay [7] , RENO [9] and Double Chooz [11] . 
IV. ABSOLUTE REACTOR NEUTRINO FLUX
According to the very short-baseline (< 100 m) reactor experiments the absolute reactor neutrino flux are measured to be less than what is expected from Mueller and Huber model [16, 17] . The deficit could be interpreted as a sterile neutrino oscillation [6] . Daya Bay [25] 
VI. SUMMARY AND PROSPECTS
The short-baseline reactor neutrino experiments have been very successful at measuring the smallest neutrino mixing angle θ 13 . The latest measured values on θ 13 and |∆m 2 ee | are summarized in Table III . Precise measurement on θ 13 is important since it affects the measurements of other oscillation parameters and can be achieved by increasing event statistics and reducing systematic uncertainties. 
